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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-6 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Tachikawa et al. (US 2003/0056715 A1). 

Regarding claims 1-6, Tachikawa teaches a silicon semiconductor substrate 
having a zone of reduced interstitial oxygen concentration [Oi] of, for example, 3.5x1 0 16 
atoms/cm 3 or 3.2x 10 16 atoms/cm 3 (see table 2, col. 9), which is not greater than 3x1 0 17 
atoms/cm 3 as required by the instant claims, to a depth of 1 mm from a surface of the 
substrate (see page 5, and in particular, Table 2). Since the reduced oxygen 
concentration goes down to 1 mm depth form a surface of the substrate, it also goes 
down to 75 microns, 100 microns, 125 microns, 150 microns or 175 microns, i.e. it goes 
down to 1-1000 microns from the surface of the substrate. The silicon substrate can 
further have a nitrogen concentration in the range of 5x1 0 14 to 1x10 16 atoms/cm 3 (see 
[0030]). Tachikawa's silicon semiconductor substrate inherently has a top surface, a 
bottom surface opposite the top surface, and an edge region connecting the top and 
bottom surfaces (inherent features of a structure or any layer). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tachikawa as applied to claim 1 above. 

Applicant is directed above for complete discussion of Tachikawa with respect to 
claim 1 above, which is incorporated herein. Tachikawa further discloses the silicon 
substrate can further have a nitrogen concentration in the range of 5x1 0 14 to 1x10 16 
atoms/cm 3 (see [0030]), which overlaps with the claimed range (10 15 or more nitrogen 
atoms/cm 3 ) of nitrogen concentration. In the case where the claimed ranges "overlap or 
lie inside ranges disclosed by the prior art" a prima facie case of obviousness exists 
(MPEP § 2144.05, In re Wertheim). 
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6. Claims 1-8, 13 and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gee (US 5468652) in view of Tachikawa et al (US 2003/10056715 
A1). 

Regarding claims 1-6, 8 and 16-18, Gee teaches a metal wrap through solar cell 
with holes (20) extending from the first major surface to the second major surface of 
silicon semiconductor substrate (24) (see col. 2, line 55 through col. 3, line 46; and 
Figure 1). 

Gee teaches the limitations of the instant claims, the difference being that Gee 
does not specifically teach that its silicon semiconductor substrate (24) can have the 
instant zone of reduced oxygen concentration. 

Tachikawa teaches a silicon semiconductor substrate having a zone of reduced 
interstitial oxygen concentration [OJ of, for example, 3.5x1 0 16 atoms/cm 3 or 3.2x 10 16 
atoms/cm 3 (see table 2, col. 9), which is not greater than 3x1 0 17 atoms/cm 3 as required 
by the instant claims, to a depth of 1 mm from a surface of the substrate (see page 5, 
and in particular, Table 2). Since the reduced oxygen concentration goes down to 1 
mm depth form a surface of the substrate, it also goes down to 75 microns, 100 
microns, 125 microns, 150 microns or 175 microns, i.e. it goes down to 1-1000 microns 
from the surface of the substrate. The silicon substrate can further have a nitrogen 
concentration in the range of 5x10 14 to 1x10 16 atoms/cm 3 (see [0030]). Tachikawa's 
silicon semiconductor substrate inherently has a top surface, a bottom surface opposite 
the top surface, and an edge region connecting the top and bottom surfaces (inherent 
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features of a structure or any layer). Tachikawa's silicon semiconductor substrate 
provides the advantage of an improved defect-free zone ([0001-0005]). 

It would have been obvious to one of ordinary skill in the art to have used 
Tachikawa's silicon semiconductor substrate for the silicon semiconductor substrate in 
Gee's solar cell because Tachikawa's silicon semiconductor substrate provides the 
advantage of an improved defect-free zone. 

Regarding claim 7, Tachikawa further discloses the silicon substrate can further 
have a nitrogen concentration in the range of 5x1 0 14 to 1x10 16 atoms/cm 3 (see [0030]), 
which overlaps with the claimed range (10 15 or more atoms/cm 3 ) of nitrogen 
concentration. In the case where the claimed ranges "overlap or lie inside ranges 
disclosed by the prior art" a prima facie case of obviousness exists (MPEP § 2144.05, In 
re Wertheim). 

Regarding claims 1 3 and 1 6, the determination of an appropriate thickness and 
surface area for Gee's in view of Tachikawa et al's semiconductor substrate would have 
been within the skill of an artisan. In the case where the general conditions of a claim 
are disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation (MPEP § 2144.05 MA, In reAller, 220 F.2d 454, 456, 
105 USPQ 233, 235 (CCPA 1955)). 

7. Claims 1-7 and 9-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tange (US 60051 85) in view of Tachikawa et al (US 2003/1 005671 5 A1 ). 

Regarding claims 1-6, 9-12, 14-15 and 17-18, Tange teaches a solar cell (10) 
formed from a silicon wafer having a thickness of 300 to 700 urn, wherein the wafer 
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surface has ridges and valleys at reference sign (16); and has a portion near reference 
sign (14) at the perimeter that is thicker than the rest of the wafer (see col. 2, line 45 
through col. 3, line 50; and Figure 1). 

Tange teaches the limitations of the instant claims, the difference being that 
Tange does not specifically teach that its silicon wafer can have the instant zone of 
reduced oxygen concentration. 

Tachikawa teaches a silicon semiconductor substrate having a zone of reduced 
interstitial oxygen concentration [OJ of, for example, 3.5x1 0 16 atoms/cm 3 or 3.2x 10 16 
atoms/cm 3 (see table 2, col. 9), which is not greater than 3x1 0 17 atoms/cm 3 as required 
by the instant claims, to a depth of 1 mm from a surface of the substrate (see page 5, 
and in particular, Table 2). Since the reduced oxygen concentration goes down to 1 
mm depth form a surface of the substrate, it also goes down to 75 microns, 100 
microns, 125 microns, 150 microns or 175 microns, i.e. it goes down to 1-1000 microns 
from the surface of the substrate. The silicon substrate can further have a nitrogen 
concentration in the range of 5x10 14 to 1x10 16 atoms/cm 3 (see [0030]). Tachikawa's 
silicon semiconductor substrate inherently has a top surface, a bottom surface opposite 
the top surface, and an edge region connecting the top and bottom surfaces (inherent 
features of a structure or any layer). Tachikawa's silicon semiconductor substrate 
provides the advantage of an improved defect-free zone ([0001-0005]). 

It would have been obvious to one of ordinary skill in the art to have used 
Tachikawa's silicon semiconductor substrate for the silicon wafer in Tange's solar cell 
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because Tachikawa's silicon semiconductor substrate provides the advantage of an 
improved defect-free zone. 

Regarding claim 7, Tachikawa further discloses the silicon substrate can further 
have a nitrogen concentration in the range of 5x1 0 14 to 1x10 16 atoms/cm 3 (see [0030]), 
which overlaps with the claimed range (10 15 or more atoms/cm 3 ) of nitrogen 
concentration. In the case where the claimed ranges "overlap or lie inside ranges 
disclosed by the prior art" a prima facie case of obviousness exists (MPEP § 2144.05, In 
re Wertheim). 

Regarding claims 1 3 and 1 6, the determination of an appropriate thickness and 
surface area for Tange's in view of Tachikawa's semiconductor substrate would have 
been within the skill of an artisan. In the case where the general conditions of a claim 
are disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation (MPEP § 2144.05 MA, In reAller, 220 F.2d 454, 456, 
105 USPQ 233, 235 (CCPA 1955)). 

Correspondence/Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GOLAM MOWLA whose telephone number is (571) 
270-5268. The examiner can normally be reached on M-F, 0900-1700 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, ALEXA NECKEL can be reached on (571) 272-1446. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/G. M./ 

Examiner, Art Unit 1795 

/Jennifer K. Michener/ 

Supervisory Patent Examiner, Art Unit 1795 



